
 
 
 

Welcome to  
NASA Applied Remote Sensing Training (ARSET) 

Webinar Series 
 

Introduction to NASA Earth Science 
 Data Products, Portals, and Tools  

 
Course Dates:  16, 23, 30 September and 7, 14 October 2014 

Time: 8 to 9 am Eastern US time	  

ARSET 
 Applied Remote SEnsing Training 
 A project of NASA Applied Sciences 
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Important	  Informa+on	  

	  
Presenta+ons	  URL:	  	  
	  
h$p://arset.gsfc.nasa.gov/	  
	  
	  
Contact	  for	  Reques+ng	  Recorded	  Link	  for	  the	  Webinars:	  
	  
Marines	  Mar6ns	  :	  	  marines.mar6ns@ssaihq.com	  
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Course	  Goal	  	  
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To	  provide	  a	  broad	  overview	  of	  environmental	  
parameters	  available	  from	  NASA	  Earth	  Science	  
useful	  for	  monitoring	  and	  mapping	  global	  and	  
regional	  air	  quality,	  water	  resources,	  disasters,	  
and	  ecosystems	  for	  decision	  support	  
	  



Why	  This	  Course?	  
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Ø  NASA	  Data	  are	  used	  in	  many	  societal	  applica6ons	  

Ø  There	  are	  mul6ple	  sources	  and	  data	  archives	  for	  these	  
data	  sets	  from	  different	  satellite	  missions	  and	  sensors,	  and	  
earth	  system	  models	  	  	  -‐-‐	  	  with	  varying	  	  features,	  strengths,	  
and	  limita6ons	  

Ø  Many	  web-‐based	  tools	  available	  for	  easy	  access,	  analysis,	  
and	  visualiza6on	  of	  the	  data	  

	  

Ø  This	  course	  is	  designed	  as	  a	  concise	  	  source	  of	  informa6on	  
about	  NASA	  data,	  loca6ons,	  web-‐tools	  and	  examples	  of	  
data	  usage	  to	  facilitate	  end-‐users’	  data	  needs	  



Week 1 Week 2 

NASA Data Products 

Course Outline 

NASA	  Data	  Applica+ons	  with	  GIS	  	  

NASA Earth Science 
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NASA Data Centers 
and Tools 

Week 3 Weeks 4 & 5 

NASA Earth Science 

Air	  Quality	  

Eco/Land	  Management	  



	  
Ø  NASA	  Earth	  Science	  	  
	  

•  Applied	  	  Sciences	  and	  Capacity	  Building	  Program	  
	  

•  Applied	  Remote	  SEnsing	  Training	  Program	  (ARSET)	  

Week	  1:	  Outline	  
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Ø  NASA	  Earth	  Science:	  Observing	  and	  
Modeling	  Capabili+es	  

Ø  Examples	  of	  Earth	  Science	  Data	  
Applica+ons	  	  



NASA	  Earth	  Science	  
hOp://science.nasa.gov/earth-‐science/	  
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Goals	  and	  Ac+vi+es	  



NASA	  Earth	  Science	  
hOp://science.nasa.gov/earth-‐science/	  
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Ø  To	  understand	  the	  changing	  climate,	  its	  interac6on	  with	  life,	  
and	  how	  human	  ac6vi6es	  affect	  the	  environment.	  Through	  
partnerships	  with	  na6onal	  and	  interna6onal	  agencies,	  NASA	  
enables	  the	  applica6on	  this	  understanding	  for	  the	  well-‐being	  
of	  society. 

Major	  Goal:	  	  

Overarching	  Ques+on:	  
“How	  is	  the	  Earth	  changing	  and	  what	  are	  the	  
consequences	  for	  life	  on	  Earth”?	  



NASA	  Earth	  Science	  
hOp://science.nasa.gov/earth-‐science/	  
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Ø  Breakthrough research to advance fundamental 
knowledge on the most important scientific questions 
about the global integrated Earth system 

Ø  Continues to lead the international scientific community 
to advance global integrated Earth system science 
using space-based observations 

Ac+vi+es:	  	  



NASA	  Earth	  Science:	  Research	  
hOp://science1.nasa.gov/earth-‐science/focus-‐areas/	  
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Ø  Conduct	  research	  that	  not	  only	  addresses	  challenging	  science	  
ques6ons,	  but	  drives	  the	  development	  of	  an	  Earth	  observing	  
capability	  and	  associated	  Earth	  system	  models	  for	  the	  following	  six	  
focus	  areas:	  

	  	  
	   	  	  	  	   	  	  	  	  Atmospheric	  Composi6on	  
	   	   	  Weather	  
	   	   	  Climate	  Variability	  &	  Change	  
	   	   	  Water	  &	  Energy	  Cycle	  
	   	   	  Carbon	  Cycle	  &	  Ecosystems	  
	   	   	  Earths	  Surface	  &	  Interior	  

	  	  



NASA	  Earth	  Science:	  Research	  
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Ø  Conduct and sponsor research, collects new 
observations, develops technologies and extends 
science and technology education to learners of all ages 

Ø  work closely with  global partners in government, 
industry, and the public to enhance economic security, 
and environmental stewardship, benefiting society in 
many tangible ways 

Ø  conduct and sponsor research to answer fundamental 
science questions about the changes we see in climate, 
weather, and natural hazards, and deliver sound 
science that helps decision-makers make informed 
decisions.  

Ø  Strengthening science, technology, engineering and 
mathematics education nationwide.  



NASA	  Earth	  Science:	  Technology	  
hOp://science1.nasa.gov/earth-‐science/earth-‐science-‐technology/	  

hOp://esto.nasa.gov/	  
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Earth	  System	  Technology	  Office	  (ESTO)	  :	  	  



NASA	  Earth	  Science:	  Applied	  Sciences	  Program	  	  
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h$p://www.nasa.gov/applied-‐sciences/#.VBWqaY1DSlQ	  

Ø Partners with public and private organizations on ways to 
apply data from NASA's environmental satellites and 
scientific findings in their decision-making activities and 
services, helping to improve the quality of life and strengthen 
the economy 

Ø Promotes activities to discover and demonstrate innovative 
uses and practical benefits of NASA Earth science data, 
scientific knowledge, and technology 



NASA Earth Science 
Applied Sciences Program 

Ecological	  
Forecas+ng	  

Agricultural	  
Efficiency	  

Weather	  	  
	  

Climate	  

Water	  
Resources	  

Disaster	  
Management	  

Public	  Health	  

Earth Science Serving Society: Thematic Areas 

Weather	  



NASA	  Applied	  Sciences	  and	  Capacity	  Building	  
hOp://www.nasa.gov/applied-‐sciences/capacitybuilding.html#.U7r82I1DSlQ	  
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Na6onal	  and	  interna6onal	  ac6vi6es	  to	  engage	  and	  
train	  users	  applying	  NASA	  Earth	  Science	  satellites	  
and	  modeling	  data	  in	  their	  decision	  making	  ac6vi6es	  
	  
Four	  Components:	  	  
	  	  

•  ARSET	  
•  DEVELOP	  
•  GOMI	  
•  SERVIR	  

	   h$p://kazu.org/post/nasa-‐satellite-‐images-‐will-‐help-‐farmers-‐conserve-‐water	  
	  



Capacity	  Building	  Program	  Components	  

Applied Remote SEnsing Training, ARSET 
(GSFC) 
On-line and hands on basic/advanced 
trainings tailored to end-uses organizations 
 
DEVELOP (LaRC national office) 
Dual student/local government capacity 
building using collaborative projects 
 
Gulf of Mexico Initiative, GOMI (SSC) 
Building Gulf region’s capacity for local 
environmental management 
 
SERVIR Coordination Office (MSFC) 
Building international capacity with hubs in 

- East Africa  
- Hindu Kush - Himalaya  
- Mesoamerica 

16	  
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Applied	  Remote	  Sensing	  Training	  (ARSET)	  



Applied Remote Sensing Training Program  (ARSET) 
(part of NASA Applied Sciences)  

 
GOAL:  
 

Increase utilization of NASA observational and 
model data for decision-support  
 
Online and hands-on courses: 
•   Who: policy makers, environmental                   
   managers, modelers and other professionals   
   in the public and private sectors. 
   Where: U.S and internationally 
•   When: throughout the year. Check websites. 
•   Do NOT require prior remote- sensing   
   background. 
•  Presentations and hands-on guided   
   computer exercises on how to access, 
   interpret and use NASA satellite images for 
   decision-support.  
 
        
 
 

NASA	  Training	  for	  California	  Air	  Resources	  
Board,	  Sacramento	  

	  



Smoke 

Health (Air Quality)   
 
• 2008 – present  
• 26 Trainings  
• +700 end-users  
• Analysis of dust,                                        
fires and urban air                                     
pollution. 

• Long range transport of pollutants                                            
• Satellite and regional air quality                                               
model inter-comparisons. 

• Support for air quality forecasting                                
  and exceptional event analysis  

Water Resources and Flood Monitoring 
 
• April 2011 – present 
•  6 Trainings 
• +300 end-users 
•  Flood/Drought monitoring 
•  Severe weather and    
   precipitation 
•  Watershed management  
•  Climate impacts on water resources 
•  Snow/ice monitoring  
• Evapotranspiration (ET),                             
ground water, soil                                             
moisture, and runoff. 

	  

Land Use/Change and Ecology 
• May 2014 -  present 
• Webinars and in-person courses 
• Topics to be informed by ongoing                                    
end-user needs assessment 

• GIS applications 
• Land use/change and vegetation indices 
• Fire products 

Land Cover 

Inundation mapping 

Satellite derived 
precipitation  

Nitrogen Dioxide over China 

LAND COVER 

Applied Remote Sensing Training Program  (ARSET) 



Gradual Learning Approach 

Basic Courses 
Webinars 
Hands-on 

Assumes no prior knowledge of RS 

Advanced	  Courses	  
Hands-‐on	  

Webinar	  course	  generally	  required	  
Focused	  on	  a	  specific	  applica+on/problem:	  
for	  example	  dust	  or	  smoke	  monitoring	  in	  a	  

specific	  country	  or	  region	  
	  



ARSET: 2009 – 2013 
+1500 End-users Reached 
552 Organizations 
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Number	  of	  par+cipa+ng	  
organiza+ons	  per	  country:	  Air	  
Quality,	  Water	  Resources,	  Flood	  
Monitoring.	  



•  Relevance:	  supports	  decision	  support	  in	  land	  
management	  applica6ons	  including	  
conserva6on,	  climate	  change	  assessments	  and	  
habitat	  monitoring.	  

•  New	  ARSET	  webinar	  series	  aimed	  at	  building	  
applied	  remote	  sensing	  skills	  among	  NGOs	  and	  
Federal	  agencies.	  

•  100	  par+cipants,	  48	  organiza+ons,	  20	  
countries,	  27	  states.	  

•  23	  Interna+onal	  and	  Na+onal	  Conserva+on	  
organiza+ons:	  The	  Wildlife	  Conserva6on	  
Society	  has	  representa6ves	  from	  6	  different	  
countries	  including	  Bolivia,	  Tanzania,	  
Mongolia,	  Madagascar,	  Nigeria	  and	  the	  US	  

•  13	  US	  Federal	  and	  State	  agencies:	  There	  are	  
over	  20	  par6cipants	  from	  US	  Fish	  and	  Wildlife	  
Service,	  Na6onal	  Park	  Service	  and	  EPA	  

•  Future	  Training	  Partners:	  The	  next	  Land	  
Management	  webinar	  (Fall	  2014)	  will	  include	  
par6cipa6on	  from	  the	  LPDAAC	  

	  

	  
	  

B	  

C	  

ARSET	  Webinar:	  Land	  Management	  Using	  NASA	  Remote	  
Sensing	  Data:	  	  May	  20-‐June	  17,	  2014	  	  

FAO	  Global	  Land	  Cover	  

MODIS	  Global	  NDVI	  

Course	  oversubscribed	  (+300	  registrants)	  in	  just	  
one	  week	  !	  



ARSET	  Web	  Page	  	  
h$p://arset.gsfc.nasa.gov	  



ARSET	  Web	  Page	  	  
h$p://arset.gsfc.nasa.gov	  



Apply	  for	  a	  Training	  on	  ARSET	  Web	  Page	  	  
h$p://arset.gsfc.nasa.gov	  



Sign	  up	  to	  the	  listserve	  for	  more	  
informa6on	  and	  program	  updates	  

	  
h$ps://lists.nasa.gov/mailman/lis6nfo/arset	  
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ARSET Contact Information 

	   	   	   	   	  	  
ARSET	  Program:	   	   	   	   	  	  	  Ana	  Prados 	   	   	  Ana.I.Prados@nasa.gov	  
Air	  Quality:	   	   	   	   	   	  	  	  	  Pawan	  Gupta 	   	   	  pawan.gupta@nasa.gov	  
Disasters	  (Extreme	  Weather,	  Flooding):	  	  Amita	  Mehta	  	   	   	  amita.v.mehta@nasa.gov	  
Eco	  Forecas+ng/Land	  Management: 	  	  	  	  Cynthia	  Schmidt 	   	  cynthia.l.schmidt@nasa.gov	  
Train	  the	  Trainers: 	   	   	   	  	  	  	  Brock	  Blevins 	   	   	  	  bblevins37@gmail.com	  
Water	  Resources: 	   	   	   	  	  	  	  Brock	  Blevins/Amita	  Mehta	  	  	  	  	  (As	  Above)	  	  	  	  	  
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NASA	  Earth	  Science	  Observing	  and	  Modeling	  
Capabili+es	  



NASA	  Earth	  Science:	  Observing	  Capability	  
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Soil	  Moisture	  Ac+ve	  Passive	  (SMAP)	  to	  be	  launched	  in	  November	  2014	  

Earth	  Observing	  NASA	  Satellites	  with	  Mul+ple	  Sensors/Instruments	  
to	  Observe	  the	  Climate	  System	  	  for	  Research	  and	  Applica+ons	  



NASA	  Earth	  Science:	  Observing	  Capability	  

Air	  Quality	   Water	  Resources/
Disasters*	  

Land	  Management	  

Terra	   TRMM	   Landsat	  
Aqua	   GPM	   Aqua	  
Aura	   Terra	   Terra	  

CALIPSO	  
Cloud-‐Aerosol	  Lidar	  and	  Infrared	  
Pathfinder	  Satellite	  Observa6ons	  

Aqua	  

Soumi-‐NPP	  
Na6onal	  Polar-‐orbi6ng	  Partnership	  

	  

GRACE	  

Landsat	  

Satellites	  Provide	  Measurements	  for	  Environmental	  Applica6ons	  	  

*Extreme	  Precipita6on,	  Flooding/Droughts,	  Storms,	  Landslides,	  Fire	  



Satellite	  Measurements	  

Satellite	  Products	  

Environmental	  Applica+ons	  
Flash	  Flood	  	  
Warning	  	  

From	  Observa+ons	  to	  Applica+ons	  



Models are Value-added Information Systems 
Remote Sensing + Surface Observations + Numerical Models	  

	  

Satellite 
Data Surface Measurements 

and In-Situ Data 

Numerical 
Models 

NASA	  Earth	  Science:	  Modeling	  Capability	  



NASA	  Earth	  Science:	  Modeling	  Capability	  
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Ø GEOS-5 :    The Goddard Earth Observing System 
     Version 5 

Ø GISS GCM:  Goddard Institute for Space Studies  
     General Circulation Model (coupled  
     ocean-atmosphere Climate Model  

Ø MERRA:   Modern Era Retrospective-analysis  for 
     Research and Application 

Ø GLDAS :   Global Land Data Assimilation System 

Ø NLDAS :   North American Land Data  Assimilation 
     System 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Data	  Parameters	  for	  Water	  Resources,	  Flooding,	  Land	  surface	  Management	  	  	  



Examples	  of	  Data	  Applica+ons	  

NASA	  satellite	  images,	  remote	  sensing	  and	  
modeling	  data,	  along	  with	  other	  sources	  of	  data,	  
are	  used	  directly	  or	  in	  sta6s6cal	  or	  physical	  
modeling	  tools	  for	  a	  variety	  of	  applica6ons	  



Air	  Quality	  



Dust over Arabian Sea 

http://ladsweb.nascom.nasa.gov/browse_images/granule_browser.html?form=AADS&browseType=Granule 

Created using LADSWeb 



Monitoring Volcanic Ash 
from Aura/OMI SO2 
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A	  case	  study	  of	  the	  2009	  erup6on	  of	  Mt.	  Redoubt,	  Alaska,	  US	  	  
The	  dispersion	  of	  volcanic	  ash	  was	  monitored	  using	  OMI	  column	  SO2	  and	  CALIPSO	  backsca$er	  data.	  



Also	  see:	  	  
h$p://earthobservatory.nasa.gov/
Features/IDEA/idea2.php	  
	  

IDEA:	  
Infusing	  satellite	  
Data	  into	  
Environmental	  air	  
quality	  Applica+ons	  

h$p://www.star.nesdis.noaa.gov/smcd/spb/aq/	  
	  

A	  mul+-‐agency	  
program	  for	  air	  
quality	  monitoring	  



Global	  Fire	  Detec+on	  (Terra	  &	  Aqua)	  
h$ps://earthdata.nasa.gov/labs/worldview/	  
	  



Extreme	  Rain,	  Flooding	  



h$p://trmm.gsfc.nasa.gov/	  
	  

Tropical	  Rainfall	  Measuring	  Mission	  	  

Hurricane	  
Dolly	  
moving	  
ashore	  on	  
eastern	  
Mexico	  on	  
9/2/2014	  



Heavy	  rains	  and	  snow	  pack	  resulted	  in	  record	  releases	  from	  dams	  in	  Montana	  and	  the	  Dakotas,	  
and	  near-‐record	  flooding	  along	  parts	  of	  the	  Missouri	  River.	  The	  lel	  image,	  acquired	  on	  Sept.	  24,	  
2010,	  was	  taken	  by	  the	  Thema6c	  Mapper	  sensor	  aboard	  Landsat	  5.	  The	  right	  image,	  acquired	  on	  
Aug.	  2,	  2011,	  was	  taken	  by	  the	  Enhanced	  Thema6c	  Mapper	  Plus	  on	  Landsat	  7.	  
Image	  Credit:	  U.S.	  Department	  of	  the	  Interior/USGS,	  NASA	  

Missouri	  River	  Flooding	  Seen	  from	  Landsat	  



Near-‐real	  Time	  Inunda+on	  Mapping	  from	  (Terra	  Aqua)	  
h$p://oas.gsfc.nasa.gov/floodmap/	  
	  

Flooding	  over	  Bolivia	  on	  February	  16-‐18,	  2014	  
Red	  Shading	  Shows	  Surface	  Inunda6on	  	  around	  the	  
River	  Chanel	  	  

MODIS	  Inunda6on	  
Mapping	  	  	  



Water	  Resources	  and	  Land	  Management	  



Famine	  Early	  Warning	  Systems	  Network	  (FEWS	  NET)	  
hOp://www.fews.net/	  

	  	  

Use	  MODIS	  Normalized	  
Difference	  Vegeta6on	  
Index	  (NDVI)	  
	  
And	  TRMM	  -‐	  rainfall	  

Food	  Insecurity	  

Data	  from	  TRMM,	  Terra	  and	  Aqua,	  GLDAS	  

FEWS	  NET,	  the	  Famine	  Early	  Warning	  Systems	  Network,	  is	  a	  leading	  provider	  of	  early	  
warning	  and	  analysis	  on	  acute	  food	  insecurity.	  	  
	  
Created	  in	  1985	  by	  the	  US	  Agency	  for	  Interna6onal	  Development	  (USAID)	  aler	  
devasta6ng	  famines	  in	  East	  and	  West	  Africa,	  FEWS	  NET	  provides	  objec6ve,	  evidence-‐
based	  analysis	  to	  help	  government	  decision-‐makers	  and	  relief	  agencies	  plan	  for	  and	  
respond	  to	  humanitarian	  crises.	  



Ground	  Water	  	  Deficit	  Monitored	  	  by	  GRACE	  	  
	  	  

Used	  by	  Na6onal	  Drought	  Mi6ga6on	  Center	  to	  Monitor	  Hydrological	  Drought	  	  



SERVIR	  Global	  	  
(h$ps://www.servirglobal.net/)	  



h$p://www.ecocast.org/dgw/sims	  
TOPS	  Satellite	  Irriga6on	  Management	  Support	  

Uses	  Evapotranspira6on	  
based	  	  on	  Normalized	  
Difference	  Vegeta6on	  
from	  Landsat	  and	  Terra/
Aqua	  MODIS	  



A	  Decision	  Support	  System	  for	  Monitoring,	  Repor+ng,	  
and	  Forecas+ng	  Ecological	  Condi+ons	  of	  the	  Appalachian	  
Na+onal	  Scenic	  	  Trail	  	  (hOp://www.edc.uri.edu/atmt-‐dss/)	  

Uses	  NASA	  
Terrestrial	  
Observa6on	  and	  
Predic6on	  
System	  (TOPS)	  
based	  on	  
MODIS,	  Landsat,	  
SRTM	  	  products:	  
Terrain,	  Land	  
Cover,	  Fire	  	  	  



h$p://earthenginepartners.appspot.com/science-‐2013-‐global-‐forest	  
	  

Change	  Detec+on	  in	  Global	  Forest	  	  

NASA	  Landsat	  data	  are	  used	  to	  map	  loss/gain	  of	  forests	  around	  the	  world	  



Global	  Crop	  Produc+on	  Analysis	  
h$p://www.pecad.fas.usda.gov/	  

NASA	  
Remote	  
Sensing	  
Data	  
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Climate	  System	  
Research	  Ques6ons	  

Observa6onal	  Needs	  

-‐Missions	  and	  Sensors	  	  
Design	  and	  Development,	  
-‐Valida6on	  Strategy,	  
-‐Informa6on	  Technology	  
Development	  

-‐Mission	  Launch,	  
-‐Sensor	  Measurements	  
to	  Climate	  Data	  
Parameters,	  
-‐Data	  Valida6on	  

-‐Data	  Analysis	  
-‐Data	  Assimila6on	  in	  
Models,	  
-‐Model	  Valida6on	  

-‐Data	  Distribu+on	  for	  
Research	  and	  	  
Applica6ons,	  for	  
Environmental	  Decision	  
Support,	  
-‐Capacity	  Building	  	  

Summary	  
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Coming	  Up	  Next	  Week	  -‐-‐	  
NASA	  Data	  for	  Applica6ons	  and	  Environmental	  Decision	  Support	  

Data	  Products	  and	  A$ributes	  :	  
Spa%al	  Resolu%on	  
Spa%al	  Coverage	  
Temporal	  Resolu%on	  
Temporal	  Coverage	  
Data	  Format	  
Data	  Latency	  
Data	  Accuracy	  
Data	  Strengths/Limita%ons	  
	  
Data	  Products	  for:	  
	  

Air	  Quality	  
Disasters	  
Eco-‐forecas%ng	  and	  Land	  Management	  
Water	  Resources	  	  
	  
	  



Thank You! 

Amita	  Mehta	  	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  email:	  amita.v.mehta@nasa.gov	  


